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at the cellular level? Is it enough to teach students about a cell by merely using color-coded diagrams of box-like representations in packaged textbooks? Using this approach, we are not allowing our students the opportunity to understand the essence of cellular life. Moreover, we are misguiding our students by creating the misconception that all cells are the same and not relating another important message, or key concept in biology: that the structure of each cell relates to its distinct function. A red blood cell is shaped like a donut, a neuron looks like a branching wire, a sperm looks like a harpoon, rods and cones are shaped like huge antennae, and epithelial cells are either cuboidal, columnar, or squamous to perform their unique cellular work (McLaughlin, 2001 ).
Biology students of today must appreciate that cells actually are alive! They must see a cell as carrying out life-sustaining functions, and that each one is a "living" entity unto itself. In today's world, students must be able to appreciate, and critically think about life at the cellular level. Why? The study of diseases (like cancer, diabetes, Alzheimer's, multiple sclerosis, and bipolar disorder), epidemics (the influenza, AIDS, or SARS, not to mention drug addiction, and obesity), or the loss of biodiversity (due to eutrophication of lakes, rivers, and ponds); each requires an understanding of unique cell types and their specific biology and physiology. How will we foster the researchers who will devise the newest cardiovascular drug, vaccines against HIV and malaria, and stem cell differentiated "cell lines" unless the students can think about, in their introductory biology classes, the ever-so-intriguing life of a cell.
Materials & Methods

Overview
The objective here is to provide a set of classroom inquiry-based activities that use a virtual tissue culture system to assist students in recognizing and appreciating life at the cellular (eukaryotic) level. These activities are aimed at high school students at all levels, and college freshmen taking either a non-majors or majors introductory biology class. They address the National Science Education Standards (9-12), http://books.nap.edu/readingroom/books/nses/6e.html#1s, Life Science CONTENT STANDARD C. They also cover the five standards of authentic instruction: higher-order thinking, depth of knowledge, connectedness to the world beyond the classroom, substantive conversation that focuses on concept development and involves student expression, and social support for student achievement (Newmann & Wehlage, 1993 Here the students will help each other to solve problems; the instructor's role is to "teach them how to fish" so if misconceptions begin to arise, re-direct students with questions that tie back to earlier concepts. 8. List students' descriptions on the board, using the answer key presented in Table 2 
Assessment
To test students' basic recall of the concepts presented and to evaluate whether they are critically thinking about and understanding the material, the following questions were designed utilizing the levels of Bloom's taxonomy (Bloom, 1984 Table 1 , by checking off which characteristics of cellular life are not fulfilled by viruses, will also help in answering this question.
Conclusion
Most education at the secondary level occurs inside classroom walls, focusing on textbook content and packaged laboratory activities. Moreover, the science that undermines our curriculum remains watered down as mere vocabulary words and their definitions, and color-coded diagrams, graphs, and tables in order to massively produce textbooks. The "real world" science, or experimental evidence that explains phenomenon behind key biological concepts, has, therefore, been lost as a valuable tool to guide students to discover, and critically evaluate the state of our rich and complicated world. Moreover, we are doing an injustice to our youth by not providing them with the essential knowledge and skills needed to make informed decisions on issues that concern their lives, and the future of life itself. Basically, we are "... producing a society with little scientific literacy at a time when such literacy is needed more than ever. ..." (Wubbels & Girgus, 1997) .
Research-oriented instruction emphasizes the central purpose of science-inquiry. "Real-world" scientists spend their lives learning how things work. They postulate, formulate, hypothesize, gather and analyze data. They devise tentative explanations based on facts. Then they move on to build a stronger case to support findings by fueling their results with knowledge from their own, or their colleagues,' continual research. Physics Nobelist Carl Wiemen believes that one of the best ways for teachers to bridge this crucial gap between teaching and research is through "scientific teaching." Robert DeHaan in his article, "The Impending Revolution in Undergraduate Science Education," concurs with Wieman and states that "... using the tools of science to teach science ... produces levels of understanding, knowledge retention and transfer that are greater than those resulting from traditional lecture/lab classes" (DeHaan, 2005) .
Presented herein is a set of classroom inquiry-based activities that use a virtual tissue culture system, based on solid cell biology research methods, to assist students in recognizing and appreciating life at the cellular (eukaryotic) level. It is our goal to aid students in appreciating and understanding cells as living entities by blending real-world research with teaching.
